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(54) TITLE: Granulated Water-Dispersible Powder With High Shelf Stability 

(57) Abstract 
Purpose 

To provide a granulated water-dispersible powder with 
high shelf stability 
Constitution 

A granulated water-dispersible powder containing the 
following ingredients: 

(1) an agrochemical active ingredient with a melting point of 
80°C or lower and in a solid state at 25°C, 

(2) a formalin condensate of naphthalene sulfonic acid or 
sodium lignin sulfonate, 

(3) an ortho-phosphate salt. 



CLAIMS 



1. A granulated water-dispersible powder containing the following ingredients: 
(1 ) an agrochemical active ingredient with a melting point of 80°C or lower and in a solid state at 
25°C. 
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(2) a formalin condensate of naphthalene sulfonic acid or sodium lignin sulfonate, 

(3) an ortho-phosphate salt. 

2. A granulated water-dispersible powder containing the following ingredients: 

(1 ) an agrochemical active ingredient with a melting point of 80°C or lower and in a solid state at 

25°C, 

(2) a formalin condensate of naphthalene sulfonic acid and sodium lignin sulfonate, 

(3) an ortho-phosphate salt. 

3. The granulated water-dispersible powder as cited in Claim 1 or 2 characterized in that 
the melting point of the agrochemical active ingredient (1) is 65°C or lower. 

4. The granulated water-dispersible powder as cited in any of Claims 1-3 characterized 
in that in addition to an agrochemical active ingredient (1), it also contains a sulfonyl urea base 
herbicide as an active ingredient. 

5. The granulated water-dispersible powder as cited in any of Claims 1-4 characterized 
in that said agrochemical active ingredient (1) is indanofan. 

DETAILED EXPLANATION OF THE INVENTION 

[0001] 

Technical field of the invention 

The present invention pertains to a type of granulated water-dispersible powder with 
high shelf stability. 

[0002] 
Prior art 

As described in Japanese Kokai Patent Application No. Hei 3[1991]-163006, in order 
formulate an agrochemical active ingredient with a low melting point into a granulated water- 
dispersible powder, the agrochemical active ingredient is heated or dissolved in a solvent, then 
it is absorbed by an oil-absorbing carrier or the like, then it is mixed with one or more types of 
water-soluble carrier and mineral substance carrier. The mixture is then granulated by means 
of the wet extrusion pelletizing method or the dry pelletizing method. However, in this method, 
the in-water disintegration property and suspension stability when diluted with water degrade 
over time. 
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[0003] 

Also, Japanese Kokoku Patent Application No. Sho 63[1988]-38004 described a type of 
granulated water-dispersible powder prepared by combining an alkali metal salt of phosphoric 
acid, a naphthalene sulfonate-based surfactant and saccharides. According to this invention, as 
the alkali metal salt of phosphoric acid, condensed phosphate salt is used. However, because 
the condensed phosphate salt has a low water solubility, the in-water disintegration property of 
the granulated water-dispersible powder may be poor. 

[0004] 

The granulated water-dispersible powder is diluted with water in a quantity of 500-2000 
times that of the formulation for scattering. However, in recent years, in order to facilitate 
scattering of the agrochemical formulation, people have tried to reduce the quantity of water for 
dilution to 1-50 times the quantity of the formulation. However, as the quantity of water for 
dilution is reduced, the concentration of the agrochemical active ingredient and other auxiliary 
agents in the water for dilution increases, so that the suspension stability when diluted with 
water may become poor. 

[0005] 

Problems to be solved by the invention 

The purpose of the present invention is to provide a type of granulated water-dispersible 
powder with no degradation in in-water disintegration property and suspension stability when 
diluted with water after [reasonable] shelf time, and with excellent dispersibility and suspension 
stability even when diluted with a small quantity of water. 

[0006] 

Means for solving the problems 

In order to solve the aforementioned problem, the present inventors have performed 
extensive research. As a result of this research, it was found that the following listed granulated 
water-dispersible powder has no degradation in in-water disintegration property and suspension 
stability when diluted with water after [reasonable] shelf time, and has excellent dispersibility 
and suspension stability even when diluted with a small quantity of water. This led to the 
present invention. That is, the present invention pertains to a granulated water-dispersible 
powder with the following features (1)-(5). 

[0007] 

(1) A granulated water-dispersible powder containing the following ingredients: 

(1 ) an agrochemical active ingredient with a melting point of 80°C or lower and in a solid state at 

25°C, 

(2) a formalin condensate of naphthalene sulfonic acid or sodium lignin sulfonate, 

(3) an ortho-phosphate salt. 
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(2) A granulated water dispersible powder containing the following ingredients: 

(1 ) an agrochemical active ingredient with a melting point of 80°C or lower and in a solid state at 

25°C, 

(2) a formalin condensate of naphthalene sulfonic acid and sodium lignin sulfonate, 

(3) an ortho-phosphate salt. 

(3) The granulated water-dispersible powder as cited in (1) or (2) characterized in that 
the melting point of the agrochemical active ingredient (1) is 65°C or lower. 

(4) The granulated water-dispersible powder as cited in any of (1)-(3) characterized in 
that in addition to an agrochemical active ingredient (1), it also contains sulfonyl urea base 
herbicide active ingredient. 

(5) The granulated water-dispersible powder as cited in any of (1)-(4) characterized in 
that said agrochemical active ingredient (1) is indanofan. 

[0008] 

Embodiment of the invention 

In order to manufacture the granulated water-dispersible powder of the present 
invention, the necessary quantities of the feed materials in a solid state are collected and 
homogeneously mixed, followed by fine pulverization. Here, fine pulverization may be carried 
out by means of an impact pulverizer, a ball mill, a Jet-O-Mizer or other dry pulverizer. Then an 
appropriate quantity of water and the remaining liquid feed materials in necessary quantities are 
added and mixed with the aforementioned prepared fine powder. They are blended, followed by 
pelletizing using a pelletizer and drying, forming the desired granulated water-dispersible 
powder. Here, granulation may be carried out by means of an extrusion type pelletizer, a 
pressing type pelletizer, a fluidized bed pelletizer, an agitation type pelletizer, a rotating 
pelletizer or other pelletizer. 

[0009] 

There is no specific restriction on the type of agrochemical active ingredient used in 
making the granulated water-dispersible powder of the present invention, as long as it has a 
melting point of 80°C or lower, and is in a solid state at 25°C. Examples include thenylchlor 
(generic name), methyldymron (generic name), dithiopyr (generic name), amiprofos-methyl 
(generic name), ioxynil octanoate (generic name), cyhalofop butyl (generic name), aminophos 
(anilofos, generic name), indanofan (generic name) fentrazamide (generic name), nitorofen 
(generic name), etc. On the other hand, examples of agrochemical active ingredients with 
melting points of 65°C or lower and in a solid state at 25°C include ioxynil octanoate (generic 
name), cyhalofop butyl (generic name), aminophos (anilofos, generic name), indanofan (generic 
name), etc. 

[0010] 
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In addition to the aforementioned agrochemical active ingredient, the granulated water- 
dispersible powder of the present invention may also contain a sulfonyl urea-based herbicide 
active ingredient. Examples include pyrazosulfuron-ethyl (generic name), halosulfuron methyl 
(generic name), bensulfuron methyl (generic name), imazosulfuron (generic name), 
azimsulfuron (generic name), cinosulfuron (generic name), cyclosulfamuron (generic name), 
ethoxysulfuron (generic name), etc. 

[0011] 

Examples of the formalin condensate of naphthalene sulfonic acid for use in the 
granulated water-dispersible powder of the present invention include formalin condensate of 
naphthalene sulfonic acid, formalin condensate of naphthalene sulfonic acid, formalin 
condensate of alkyl naphthalene sulfonic acid, formalin condensate of naphthalene sulfonic acid 
and alkyl naphthalene sulfonic acid. More specifically, examples include Lunox 1000C 
(commercial name, product of Toho Kagaku K.K.), New Calgen WG-2 (commercial name, 
product of Takemoto Yushi K.K.), Tamol NN 9401 and Tamol NH 7519 (commercial names 
manufactured by BASF K.K.), Lavelin ANL-40, Lavelin ANH-40, and Lavelin W-40 (commercial 
names manufactured by Daiichi Kogyo Seiyaku K.K.), Vaniol HDL-100 (commercial name, 
manufactured by Nippon Seishi K.K.), Demol N, Demol RN, Demol MS, Demol SN-B, and 
Demol C (commercial names, manufactured by Kao Corporation), Polity N-100 (commercial 
name, manufactured by Lion Corp.), Supragil MNS/90 and Supragil RM/210-E (commercial 
names, manufactured by Rhone-Poulenc K.K.), etc. Among the formalin condensates of 
naphthalene sulfonic acid, the sodium salt of the formalin condensate of naphthalene sulfonic 
acid is preferred. The quantity of the formalin condensate of naphthalene sulfonic acid in the 
formulation should be in the range of 0.5-30 wt%, or preferably in the range of 0.5-20 wt%, or 
more preferably in the range of 0.5-10 wt%. 

[0012] 

Examples of the sodium lignin sulfonate for use in the granulated water dispersible 
powder of the present invention include San-X P252, Vanilex N, Vanilex RN, Pearlex DP, and 
Pearlex NP (these are commercial names, manufactured by Nippon Seishi K.K.), Borresperse 
NA, Ufoxane 2, and Ufoxane 3A (these are commercial names, manufactured by Borregaazrd 
Ligno Tech), Polyfon F, Polyfon H, Reax 100M, Reax 907, Reax 910, Kraftsperse DD-5, 
Kraftsperse DD-8, and Kraftsperse EDF-350 (these are commercial names, manufactured by 
Westvaco), etc. The quantity of sodium lignin sulfonate in the formulation should be in the 
range of 0.5-30 wt%, or preferably in the range of 0.5-20 wt%, or more preferably in the range of 
0.5-10 wt%. 
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[0013] 

Although only one of the formalin condensates of naphthalene sulfonic acid and sodium 
lignin sulfonate may be used, it is preferred that both of them be used because this can improve 
the suspension stability when the granulated water-dispersible powder is diluted with water. 

[0014] 

The ortho-phosphate salt for use in the granulated water-dispersible powder of the 
present invention has the structure shown in formula (1). 

[0015] 

MaRbP04 { 1) 

[M: alkali metal (Li, Na, K) or ammonium (NH 4 ); a: integer in the range of 1-3; b: integer in the 
range of 0-2 (the sum of a and b should be 3)] 

Among ortho-phosphate salts, di-ammonium hydrogen phosphate is preferred. When a 
condensed phosphate is used in place of an ortho-phosphate salt, because the water solubility 
of the condensed phosphate salt is lower than the ortho-phosphate salt, the in-water 
disintegration property of the granulated water-dispersible powder is poor. Consequently, this is 
undesired. The quantity of the ortho-phosphate salt in the formulation should be in the range of 
0.5-50 wt%, or preferably in the range of 0.5-40 wt%, or more preferably in the range of 0.5-30 
wt%. 

[0016] 

As needed, other assisting agents, such as filler, disintegration-assisting agents, binder, 
stabilizer, defoaming agents, etc., may be added in the formulation. 

[0017] 

The defoaming agent is added for suppressing foaming of the diluted liquid. Examples 
of defoaming agents include silicon-based surfactants and fluorine-based surfactants, etc. The 
quantity of the defoaming agent added should be in the range of 0.01-5 wt%, or preferably in the 
range of 0.01-3 wt%, or more preferably in the range of 0.01-1 wt%. 

[0018] 

There is no specific restriction on the grain size of the granulated water-dispersible 
powder of the present invention. Usually, it is preferably in the range of 0.1-2 mm. 

[0019] 

The granulated water-dispersible powder of the present invention can be applied in 
water-filled farmland, dry farmland, cultivated farmland, non-cultivated farmland, etc. 
Preferably, it is applied in farmland filled with water after transplanting of [rice] seedlings. As far 
as the method of scattering is concerned, the granulated water-dispersible powder is diluted 
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with water, and the diluted liquid is scattered. Here, a smaller quantity of the diluting water is 
preferred for cutting the labor fee for scattering the agrochemical. Usually, the quantity of the 
diluting water with respect to the granulated water-dispersible powder should be in the range of 
1-2000 times, or preferably in the range of 1-100 times, or more preferably in the range of 1-50 
times. 

[0020] 

Table 1 lists the combinations of the preferable embodiments of the present invention. 
However, the present invention is not limited to these. In the table, the larger the value of No., 
the better the combination. The abbreviations in the table are defined as follows. 
Nap: formalin condensate of naphthalene sulfonic acid, Lig: sodium lignin sulfonate, SU: 
sulfonyl urea-based herbicide active ingredient, <80°C: agrochemical active ingredient with a 
melting point of 80°C or lower [sic, lower than 80°C], <65°C: agrochemical active ingredient with 
a melting point of 65°C or lower [sic, lower than 65°C], O: contained in the granulated water- 
dispersible powder, X: not contained in granulated water-dispersible powder, (NH 4 ) 2 HP0 4 : di- 
ammonium hydrogen phosphate, water-filled farmland: farmland filled with water after 
transplanting of [rice] seedlings, 1-50: scattering after diluting with water 1-50 times that of the 
granulated water-dispersible powder, -: not specifically defined. 



[0021] 
[Table 1] 

Table 1 



No. 


Agrochemical active 
ingredients 


Nap 


Lig 


Ortho-phosphate salt 


SU 


Application field 


Quantity of diluting 
water 


1 


<80° 






Ortho-phosphate salt 








2 


<65° 






Ortho-phosphate salt 








2 


<80° 




o 


Ortho-phosphate salt 








2 


<80° 


o 




(NH 4 ) 2 HP04 








2 


<80° 


o 




Ortho-phosphate salt 








2 


<80° 


o 




Ortho-phosphate salt 




Water-filled farmland 




2 


<80° 


o 




Ortho-phosphate salt 






1-50 


3 


Indanofan 


o 




Ortho-phosphate salt 








3 


<65 


o 


o 


Ortho-phosphate salt 








3 


<65 


o 




(NH 4 ) 2 HP04 








3 


<65 


o 




Ortho-phosphate salt 


o 






3 


<65 


o 




Ortho-phosphate salt 




Water-filled farmland 




3 


<65 


o 




Ortho-phosphate salt 






1-50 


3 


<80 


o 


o 


(NH 4 ) 2 HP0 4 








3 


<80 


o 


o 


Ortho-phosphate salt 








3 


<80 






Ortho-phosphate salt 




Water-filled farmland 
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3 <f 


0 o 


o 


Ortho-phosphate salt 






1-50 


3 <f 


0 o 


x 


(NH 4 ) 2 HP0 4 


o 






3 <f 


0 o 




(NH 4 ) 2 HP04 




Water-filled farmland 




3 <f 


0 o 




(NH 4 ) 2 HP04 






1-50 


3 <f 


0 o 




Ortho-phosphate salt 


o 


Water-filled farmland 




3 <f 


0 o 




Ortho-phosphate salt 


o 




1-50 



[0022] 
[Table 2] 



Table 1 (continued) 



No Agrochemical active 
°' ingredients 


Nap 


Lig 


Ortho-phosphate salt 


SU 


Application field 


Quantity of diluting 
water 


3 <80°C 






Ortho-phosphate salt 




Water-filled farmland 


1-50 


4 Indanofan 






Ortho-phosphate salt 








4 Indanofan 






(NH 4 ) 2 HP0 4 








4 Indanofan 






Ortho-phosphate salt 








4 Indanofan 






Ortho-phosphate salt 




Water-filled farmland 




4 Indanofan 






Ortho-phosphate salt 






1-50 


4 <65°C 






(NH 4 ) 2 HP0 4 








4 <65°C 






Ortho-phosphate salt 








4 <65°C 






Ortho-phosphate salt 




Water-filled farmland 




4 <65°C 


o 


o 


Ortho-phosphate salt 






1-50 


4 <65°C 


o 




(NH 4 ) 2 HP04 


o 






4 <65°C 


o 




(NH 4 ) 2 HP0 4 




Water-filled farmland 




4 <65°C 


o 




(NH 4 ) 2 HP0 4 






1-50 


4 <65°C 


o 




Ortho-phosphate salt 


o 


Water-filled farmland 




4 <65°C 


o 




Ortho-phosphate salt 


o 




1-50 


4 <65°C 


o 




Ortho-phosphate salt 




Water-filled farmland 


1-50 


4 <80°C 


o 


o 


(NH 4 ) 2 HP0 4 


o 






4 <80°C 


o 


o 


(NH 4 ) 2 HP0 4 




Water-filled farmland 




4 <80°C 


o 


o 


(NH 4 ) 2 HP0 4 






1-50 


4 <80°C 


o 


o 


Ortho-phosphate salt 


o 


Water-filled farmland 




4 <80°C 


o 


o 


Ortho-phosphate salt 


o 




1-50 


4 <80°C 


o 


o 


Ortho-phosphate salt 




Water-filled farmland 


1-50 



[0023] 
[Table 3] 

Table 1 (continued) 



No. Agrochemical active Nap Lig Ortho-phosphate salt SU Application field Quantity of diluting 
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ingredients 














4 


<80°C 


o 


x 


(NH 4 ) 2 HP0 4 


o 


Water-filled farmland 




4 


<80°C 


o 


x 


(NH 4 ) 2 HP0 4 


o 




1-50 


4 


<80°C 


o 


x 


Ortho-phosphate salt 


o 


Water-filled farmland 


1-50 


5 


Indanofan 


o 


o 


(NH 4 ) 2 HP04 


X 


_ 




5 


Indanofan 


o 


o 


Ortho-phosphate salt 


o 


_ 


_ 


5 


Indanofan 


o 


o 


Ortho-phosphate salt 


x 


Water-filled farmland 


_ 


5 


Indanofan 


o 


o 


Ortho-phosphate salt 


x 


_ 


1-50 


5 


Indanofan 


o 


x 


(NH 4 ) 2 HP0 4 


o 


_ 


_ 


5 


Indanofan 


o 


x 


(NH 4 ) 2 HP0 4 


x 


Water-filled farmland 


_ 


5 


Indanofan 


o 


x 


(NH 4 ) 2 HP0 4 


x 


_ 


1-50 


5 


Indanofan 


o 


x 


Ortho-phosphate salt 


o 


Water-filled farmland 


_ 


5 


Indanofan 


o 


x 


Ortho-phosphate salt 


o 


_ 


1-50 


5 


Indanofan 


o 


x 


Ortho-phosphate salt 


x 


Water-filled farmland 


1-50 


5 


<65°C 


o 


o 


(NH 4 ) 2 HP0 4 


o 


_ 


_ 


5 


<65°C 


o 


o 


(NH 4 ) 2 HP0 4 


x 


Water-filled farmland 


_ 


5 


<65°C 


o 


o 


(NH 4 ) 2 HP0 4 


x 


_ 


1-50 


5 


<65°C 


o 


o 


Ortho-phosphate salt 


o 


Water-filled farmland 


_ 


5 


<65°C 


o 


o 


Ortho-phosphate salt 


o 


_ 


1-50 


5 


<65°C 


o 


o 


Ortho-phosphate salt 




Water-filled farmland 


1-50 


5 


<65°C 


o 




(NH 4 ) 2 HP0 4 


o 


Water-filled farmland 




5 


<65°C 


o 




(NH 4 ) 2 HP0 4 






1-50 


5 


<65°C 


o 




(NH 4 ) 2 HP04 




Water-filled farmland 


1-50 



[0024] 
[Table 4] 

Table 1 (continued) 



No. 


Agrochemical active 
ingredients 


Nap 


Lig 


Ortho-phosphate salt 


SU 


Application field 


Quantity of diluting 
water 


5 


<65°C 






Ortho-phosphate salt 




Water-filled farmland 


1-50 


5 


<80°C 




o 


(NH 4 ) 2 HP0 4 




Water-filled farmland 




5 


<80°C 






(NH 4 ) 2 HP0 4 






1-50 


5 


<80°C 






(NH 4 ) 2 HP0 4 




Water-filled farmland 


1-50 


5 


<80°C 


o 


o 


Ortho-phosphate salt 


o 


Water-filled farmland 


1-50 


5 


<80°C 


o 




(NH 4 ) 2 HP0 4 




Water-filled farmland 


1-50 


6 


Indanofan 


o 


o 


(NH 4 ) 2 HP0 4 








6 


Indanofan 


o 


o 


(NH 4 ) 2 HP0 4 




Water-filled farmland 




6 


Indanofan 


o 


o 


(NH 4 ) 2 HP0 4 






1-50 
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6 


Indanofan 




6 


Indanofan 


o 


6 


Indanofan 


o 


6 


Indanofan 


o 


6 


Indanofan 


o 


6 


Indanofan 


o 


6 


Indanofan 


o 


6 


<65°C 


o 


6 


<65°C 


o 


6 


<65°C 


o 


6 


<65°C 




6 


<65°C 




6 


<80°C 


o 



o 


Ortho-phosphate salt 


o 


o 


Ortho-phosphate salt 


o 


o 


Ortho-phosphate salt 


x 


x 


(NH 4 ) 2 HP04 


o 


x 


(NH 4 ) 2 HP0 4 


o 


x 


(NH 4 ) 2 HP0 4 


x 


x 


Ortho-phosphate salt 


o 


o 


(NH 4 ) 2 HP0 4 


o 


o 


(NH 4 ) 2 HP0 4 


o 


o 


(NH 4 ) 2 HP0 4 




o 


Ortho-phosphate salt 






(NH 4 ) 2 HP0 4 




o 


(NH 4 ) 2 HP0 4 


o 



Water-filled farmland 

* 1-50 

Water-filled farmland 1-50 
Water-filled farmland 

x 1-50 

Water-filled farmland 1-50 

Water-filled farmland 1-50 
Water-filled farmland 

x 1-50 

Water-filled farmland 1-50 

Water-filled farmland 1-50 

Water-filled farmland 1-50 

Water-filled farmland 1-50 



[0025] 
[Table 5] 



Table 1 (continued) 



N Agrochemical active 
ingredients 


Nap 


Lig 


Ortho-phosphate salt 


SU 


Application field 


Quantity of diluting 
water 


7 Indanofan 


o 


o 


(NH 4 ) 2 HP0 4 


o 


Water-filled farmland 




7 Indanofan 


o 


o 


(NH 4 ) 2 HP0 4 


o 


Water-filled farmland 


1-50 


7 Indanofan 


o 


o 


(NH 4 ) 2 HP0 4 






1-50 


7 Indanofan 


o 


o 


Ortho-phosphate salt 


o 


Water-filled farmland 


1-50 


7 Indanofan 


o 




(NH 4 ) 2 HP0 4 


o 


Water-filled farmland 


1-50 


7 <65°C 


o 


o 


(NH 4 ) 2 HP0 4 


o 


Water-filled farmland 


1-50 


8 Indanofan 


o 


o 


(NH 4 ) 2 HP0 4 


o 


Water-filled farmland 


1-50 



[0026] 

In the following, the present device will be explained in more detail with reference to 
application examples, comparative examples, and test examples. However, the present 
invention is not limited to them. In the following application examples, "parts" refers to parts by 
weight. 



[0027] 

Application Examples 
Application Example 1 



[0028] 
[Table 6] 
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(1) Pyrazosulfuron ethyl as feed substance: 

(2) Indanofan as feed substance: 

(3) Hydrate amorphous silicon dioxide: 

(4) Sodium salt of formalin condensate of naphthalene sulfonic 



5.92 parts 
40.67 parts 
1 .26 parts 



acid and alkyl naphthalene sulfonic acid: 

(5) Sodium lignin sulfonate: 

(6) Di-ammonium hydrogen phosphate: 

(7) Clay: 



8.17 parts 
5.11 parts 

20.43 parts 

18.44 parts 



[0029] 



The above-listed ingredients were mixed, and the mixture was fine pulverized by means 
of a Jet-O-Mizer (product of Seishin Kigyo K.K.) to form powder premix A. 



The above-listed ingredients were mixed to form liquid feed material premix B. 78.32 
parts of powder premix A and 21 .68 parts of liquid feed material premix B were loaded in a 
mixer. After mixing, the mixture was pelletized by means of an extrusion type pelletizer with a 
0.5-mm-diameter screen installed on it. After drying at 50°C, the pellets were sorted with a 20- 
50-mesh screen, forming the granulated water-dispersible powder of the present invention. 

Application Example 2 



[0030] 
[Table 7] 



(8) Ammonium polyoxyethylene alkyl phenyl ether sulfonate: 

(9) Perfluoro alkyl phosphate salt: 

(10) Water: 



7.38 parts 
0.37 part 
92.25 parts 



[0031] 



[0032] 
[Table 8] 



(1) Pyrazosulfuron ethyl as feed substance: 

(2) Indanofan as feed substance: 

(3) Hydrate amorphous silicon dioxide: 

(4) Sodium salt of formalin condensate of naphthalene sulfonic 



5.92 parts 
40.67 parts 
1 .26 parts 



acid and alkyl naphthalene sulfonic acid: 

(5) Di-ammonium hydrogen phosphate: 

(6) Clay: 



8.17 parts 
20.43 parts 
23.54 parts 



[0033] 
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The above-listed ingredients were mixed, and the mixture was fine pulverized by means 
of a Jet-O-Mizer (product of Seishin Kigyo K.K.) to form powder premix A. 



[0034] 
[Table 9] 

(7) Ammonium polyoxyethylene alkyl phenyl ether sulfonate: 7.38 parts 

(8) Perfluoro alkyl phosphate salt: 0.37 part 

(9) Water: 92.25 parts 



[0035] 

The above-listed ingredients were mixed to form liquid feed material premix B. 78.32 
parts of powder premix A and 21 .68 parts of liquid feed material premix B were loaded in a 
mixer. After mixing, the mixture was pelletized by means of an extrusion type pelletizer with a 
0.5-mm-diameter screen installed on it. After drying at 50°C, the pellets were sorted with a 20- 
50-mesh screen, forming the granulated water-dispersible powder of the present invention. 



Application Example 3 



[0036] 
[Table 10] 

(1 ) Indanofan as feed substance: 40.67 parts 

(2) Hydrate amorphous silicon dioxide: 1 .26 parts 

(3) Sodium salt of formalin condensate of naphthalene sulfonic 

acid and alkyl naphthalene sulfonic acid: 8.17 parts 

(4) Sodium lignin sulfonate: 5.1 1 parts 

(5) Di-ammonium hydrogen phosphate: 20.43 parts 

(6) Clay: 24.36 parts 



[0037] 

The above-listed ingredients were mixed, and the mixture was fine pulverized by means 
of a Jet-O-Mizer (product of Seishin Kigyo K.K.) to form powder premix A. 

[0038] 
[Table 11] 

(7) Ammonium polyoxyethylene alkyl phenyl ether sulfonate: 7.38 parts 

(8) Perfluoro alkyl phosphate salt: 0.37 part 

(9) Water: 92.25 parts 

[0039] 
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The above-listed ingredients were mixed to form liquid feed material premix B. 78.32 
parts of powder premix A and 21 .68 parts of liquid feed material premix B were loaded in a 
mixer. After mixing, the mixture was pelletized by means of an extrusion type pelletizer with a 
0.5-mm-diameter screen installed on it. After drying at 50°C, the pellets were sorted with a 20- 
50-mesh screen, forming the granulated water-dispersible powder of the present invention. 

Application Example 4 

[0040] 
[Table 12] 

(1 ) Indanofan as feed substance: 40.67 parts 

(2) Hydrate amorphous silicon dioxide: 1 .26 parts 

(3) Sodium salt of formalin condensate of naphthalene sulfonic 

acid and alkyl naphthalene sulfonic acid: 8.17 parts 

(4) Di-ammonium hydrogen phosphate: 20.43 parts 

(5) Clay: 29.47 parts 



[0041] 

The above-listed ingredients were mixed, and the mixture was fine pulverized by means 
of a Jet-O-Mizer (product of Seishin Kigyo K.K.) to form powder premix A. 



[0042] 
[Table 13] 

(6) Ammonium polyoxyethylene alkyl phenyl ether sulfonate: 7.38 parts 

(7) Perfluoro alkyl phosphate salt: 0.37 part 

(8) Water: 92.25 parts 



[0043] 

The above-listed ingredients were mixed to form liquid feed material premix B. 78.32 
parts of powder premix A and 21 .68 parts of liquid feed material premix B were loaded in a 
mixer. After mixing, the mixture was pelletized by means of an extrusion type pelletizer with a 
0.5-mm-diameter screen installed on it. After drying at 50°C, the pellets were sorted with a 20- 
50-mesh screen, forming the granulated water-dispersible powder of the present invention. 



Comparative Example 1 



[0044] 
[Table 14] 

(1 ) Pyrazosulfuron ethyl as feed substance: 5.92 parts 

(2) Indanofan as feed substance: 40.67 parts 
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(3) Hydrate amorphous silicon dioxide: 



1 .26 parts 



(4) Sodium salt of formalin condensate of naphthalene sulfonic 



acid and alkyl naphthalene sulfonic acid: 

(5) Sodium lignin sulfonate: 

(6) Potassium chloride: 

(7) Clay: 



8.17 parts 
5.11 parts 

20.43 parts 

18.44 parts 



[0045] 



The above-listed ingredients were mixed, and the mixture was fine pulverized by means 
of a Jet-O-Mizer (product of Seishin Kigyo K.K.) to form powder premix A. 



The above-listed ingredients were mixed to form liquid feed material premix B. 78.32 
parts of powder premix A and 21 .68 parts of liquid feed material premix B were loaded in a 
mixer. After mixing, the mixture was pelletized by means of an extrusion type pelletizer with a 
0.5-mm-diameter screen installed on it. After drying at 50°C, the pellets were sorted with a 20- 
50-mesh screen, forming the granulated water-dispersible powder of the present invention. 

Comparative Example 2 



[0046] 
[Table 15] 



(8) Ammonium polyoxyethylene alkyl phenyl ether sulfonate: 

(9) Perfluoro alkyl phosphate salt: 

(10) Water: 



7.38 parts 
0.37 part 
92.25 parts 



[0047] 



[0048] 
[Table 16] 



(1) Pyrazosulfuron ethyl as feed substance: 

(2) Indanofan as feed substance: 

(3) Hydrate amorphous silicon dioxide: 

(4) Sodium salt of formalin condensate of naphthalene sulfonic 



5.92 parts 
40.67 parts 
1 .26 parts 



acid and alkyl naphthalene sulfonic acid: 

(5) Sodium lignin sulfonate: 

(6) Ammonium sulfate: 

(7) Clay: 



8.17 parts 
5.11 parts 

20.43 parts 

18.44 parts 



[0049] 
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The above-listed ingredients were mixed, and the mixture was fine pulverized by means 
of a Jet-O-Mizer (product of Seishin Kigyo K.K.) to form powder premix A. 



[0050] 
[Table 17] 



(8) Ammonium polyoxyethylene alkyl phenyl ether sulfonate: 

(9) Perfluoro alkyl phosphate salt: 

(10) Water: 



7.38 parts 
0.37 part 
92.25 parts 



[0051] 



The above-listed ingredients were mixed to form liquid feed material premix B. 78.32 
parts of powder premix A and 21 .68 parts of liquid feed material premix B were loaded in a 
mixer. After mixing, the mixture was pelletized by means of an extrusion type pelletizer with a 
0.5-mm-diameter screen installed on it. After drying at 50°C, the pellets were sorted with a 20- 
50-mesh screen, forming the granulated water-dispersible powder of the present invention. 



Test Example 1 In-water disintegration property test 

A 1 .0 g sample of the granulated water-dispersible powder was accurately measured. 
The measured sample of the granulated water-dispersible powder was loaded in a 100-mL test 
tube with a cork applied to it and having 100 mL of #3 hard water loaded in it and arranged in a 
water vessel controlled at 20°C. After sitting still for 20 sec, the test tube was inverted at a rate 
of one cycle of inversion in 2 sec, and the number of inversions of the test tube until the sample 
was fully disintegrated was taken as the in-water disintegration property measurement. Here, 
the maximum number of rounds of inversion of the test tube was set at 20. If the granulated 
water-dispersible powder still had not disintegrated after 20 rounds of inversion, the number of 
rounds of inversion was taken as "over 20 rounds". The smaller the number of inversion cycles, 
the better the disintegration property in water. The results are listed in Table 2. 

Test Example 2 Suspension stability test 1 

(Dispersion stability test) 

After the test tube had been inverted for 20 rounds in Test Example 2, it was set at rest 
for 30 min. Then the quantity of the precipitate at the bottom of the test tube was measured to 
get the suspension stability. The smaller the quantity of the precipitate, the higher the 
suspension stability. The results are listed in Table 2. 

Test Example 3 Suspension stability test 2 (test for sample with a low dilution rate) 

A 4.0 g sample of the granulated water-dispersible powder was accurately measured. 
The measured sample of granulated water-dispersible powder was loaded in a 100-mL test tube 
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[0052] 



with a cork applied to it and having 50 mL of #10 hard water (12.5 times the quantity of the 
granulated water-dispersible powder) loaded in it and arranged in a water vessel controlled at 
20°C. After sitting still for 20 sec, the test tube was inverted for 30 rounds at a rate of one cycle 
of inversion in 2 sec, followed by sitting still for 30 min. Then 1 mL of the diluted liquid was 
collected with a ball pipette from the middle of the column of diluted liquid, and the content of 
the agrochemical active ingredient was determined by means of liquid chromatography. Then 
the suspension rate was determined using formula (2). The nearer the suspension rate to 
100%, the higher the suspension stability. The results are listed in Table 3. 

[0053] 

Suspension rate (%) = (Bx V/'A) x 1 O 0 (2) 

A: Weight of the effective ingredient in the measured granulated water-dispersible powder 
B: Weight of the effective ingredient in the collected diluted liquid 
V: Quantity of the diluted liquid after 30 rounds of inversion (mL) 



[0054] 
[Table 18] 

Table 2 [sic] 





In-water disintegration property (number of rounds) 


Suspension stability (mL) 


Granulated water- 


Right after 


After shelf time of 1 month 


Right after 


After shelf time of 1 month 


dispersible powder 


manufacturing 


at50°C 


manufacturing 


at 50°C 


Application Example 1 


7 


7 


0.15 


0.35 


Application Example 2 


5 


5 


0.35 


0.60 


Application Example 3 


7 


7 


0.15 


0.40 


Application Example 4 


6 


6 


0.35 


0.55 


Comparative Example 1 


5 


Over 20 rounds 


0.20 


1.80 


Comparative Example 2 


7 


Over 20 rounds 


0.15 


2.00 



[0055] 

As can be seen from Table 2, for the granulated water-dispersible powder of the present 
invention, even after a shelf time of 1 month at 50°C, a severe condition, the in-water 
disintegration property and suspension stability are still excellent. As can be seen from a 
comparison between Application Examples 1 and 2 and between Application Examples 3 and 4, 
it can be seen that the suspension stability is better when both sodium lignin sulfonate and 
formalin condensate of naphthalene sulfonic acid are used than when only formalin condensate 
of naphthalene sulfonic acid is used. 

[0056] 
[Table 19] 

Table 3 [sic] 

Suspension rate (%) 

Granulated water-dispersible powder (Pyrazosulfuron ethyl) (Indenofan) 

Application Example 1 98.5 99.5 
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Comparative Example 1 80_2 732 

[0057] 

As can be seen from Table 3, for the granulated water-dispersible powder of the present 
invention, even when it is diluted with a small quantity of water, the suspension stability is still 
high. 

[0058] 

Effects of the invention 

The granulated water-dispersible powder of the present invention displays no 
degradation in in-water disintegration property and suspension stability when diluted with water 
after [reasonable] shelf time under severe conditions, and it has excellent dispersibility and 
suspension stability even when it is diluted with a small quantity of water. 
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